Laboratory Animals (1983) 17, [298] [299] [300] [301] [302] A hereditary nervous disorder in Fayoumi chickens T 2221-1 Shinmachi, Ome, Tokyo 198, Japan Summary A hereditary nervous disorder in Fayoumi chickens is described. Affected chickens developed seizure symptoms characterized by sudden crouching to the ground with neck rigidly flexed. The duration of the seizure varied from case to case, usually lasting for 15 to 30 s. The seizure was triggered by unexpected loud noise, sudden movement, bright light and other audiovisual stimuli. The main histopathological lesions consisted of degeneration of small arteries, with cellular infiltration in the cerebrum of all chickens examined and demyelination and/or loss of nerve fibres with oedema and Schwann cell proliferation in the cervical spinal nerves of most birds. Genetic analysis revealed that the condition was heritable and apparently controlled by an autosomal recessive gene.
Several hereditary and familial diseases involving the nervous system have been reported in domestic fowl. These diseases may be genetically divided into 2 main groups of mutant conditions, a sexlinked recessive gene (Scott, Morrill, Alberts & Roberts, 1950; Godfrey, Bohren & Jaap, 1953; Coleman et al., 1960; Cole, 1961) and an autosomal recessive gene (Crawford, 1970; McGibbon, 1974 McGibbon, & 1981 . The conditions in each group, however, were not always coincident with each other in the nervous symptom or survival time, suggesting the presence of several types of disorders.
A mutant affecting the nervous system was found in a flock of Fayoumi chickens which had been bred in the Nippon Institute for Biological Science Laboratory Animal Research Station (Yamanashi PreL, Japan). The condition was heritable and seemed to be different from the mutations previously reported. This paper describes the results of pathological examination and genetic analyses of the diseased chickens.
Materials and methods
Fayoumi chickens were originally obtained from the Okazaki Animal Husbandry Experiment Station (Aichi PreL, Japan) in 1971 and subsequently bred in the Nippon Institute for Biological Science 
Laboratory
Animal Research Station. Several chickens exhibiting a nervous symptom were noticed in a flock of these birds in 1976. A familial disease was suspected, and the proportion of affected birds was increased by mating them inter se or by mating them with normal Fayoumi chickens. It was not known whether the disease had been present in the parent Fayoumi flock. 9 male chickens manifesting nervous symptoms were examined pathologically. They were bled and whole organs and tissues fixed in 10% formalin solution. For detailed histopathological examination, all spinal nerves and cervical muscles were collected, in addition to brains and spinal cords. Tissues were embedded in paraffin wax, and sections were cut and stained with haematoxylin and eosin (H & E) with or without luxol fast blue (LFB). Selected sections were stained with Prussian blue.
The hereditary nature of the condition was examined by mating affected Fayoumi chickens (AN strain) inter se and mating them with unaffected Black Minorca chickens (BM-C strain), and by back-cross mating.
Results

Clinical signs
The disease occurred in chickens of all ages, but most frequently at c. 6 weeks of age. Affected birds suddenly closed their eyes and crouched to the ground, bending their necks inward and placing their heads beneath the bodies (Fig. I) . Some birds simultaneously took a backward step. The duration of convulsive seizure varied, but in most cases it lasted for 15 to 30 s. Once the seizure occurred it was not interrupted and ran its course. Following the seizures, the birds opened their eyes, slowly regained their footing and recovered completely. The seizure recurred at irregular intervals, being easily triggered and accelerated by unexpected loud noise, sudden movement, bright light and other audiovisual stimuli. Growth rate, egg production and spermatogenesis in affected birds appeared to be normal, and natural mating was observed.
Pathology
No gross lesions were observed in any organs and tissues including the nervous system, skeletal muscles and bones. Histologically, changes were present in the brain and spinal nerves.
Changes in the brain were marked in the vascular system, especially small arteries in the cerebrum. They consisted of subintimal vacuolation, thickening of the vascular walls due to oedematous loosening of the media and adventitia with or without lymphocytic infiltration (Fig. 2) , degeneration and rupture of medial elastic sheets and smooth muscle cells, with proliferation of swollen-bodied astrocytes (Fig. 3) . The lumina of damaged vessels were usually narrowed and diapedesis of erythrocytes or haemosiderin deposition was recognized in their walls (Fig. 4) . Vascular changes were observed throughout the cerebrum, but most frequently in the cortex and striatal centre of all affected chickens. No special parenchymal lesions relative to the vascular changes were detected, except for nuclear vacuolation of nerve cells in the cerebral cortex of 3 chickens (Fig. 5) , homogenizing cell change in the mamillary body of the cerebrum and the vestibular nucleus of the cerebellum of the oldest chicken (Fig. 6) , and axonal swelling in the optic lobe ( Fig. 7) and cervical cord of 4 chickens. There was no correlation between the intensity or property of lesions and the duration of disease history (Table 1) . Lesions in spinal nerves were restricted to the 2nd to 8th cervical nerves. Changes commonly seen were swelling and focal loss of myelin sheath and partial to complete loss of nerve fibres, with oedema and proliferation of Schwann cells (Figs 8 & 9) . The changes were in the ventral roots and their ramifications distributed to the related Intensity of changes was graded from + to +++ *No. of the cervical nerve 301 muscles. Some spinal ganglia, which had lesions in their peripheral fibres, contained nerve cells with central chromatolysis (Fig. 10) . Peripheral nervous lesions were detected in 7 chickens and tended to be more severe in chickens with a longer disease course (Table 1) . No significant changes were detected in organs and tissues other than the nervous system, except for hyaline degeneration of occasional fibres in cervical muscles of 2 birds.
Genetic analyses
For preliminary genetic analyses, affected chickens (AN) were mated inter se with other normal strain of chickens (BM-C), and back-cross matings were carried out (Table 2 ). In matings of affected males and females (AN x AN), all offspring were seizureprone. When normal male birds were mated with affected females (BM-C x AN), however, phenotypically normal chicks were obtained. In backcross matings between male Fl and affected females or the opposite, a 1: 1 ratio of affected and normal chicks was obtained and both sexes were included in them. These data suggested that the condition is controlled by an autosomal recessive gene.
Discussion
Histopathological changes in the nervous system of Fayoumi chickens seemed to be closely related to the clinical signs they showed. Since vascular changes in the brain were commonly present in all chickens examined and there was no relation between their intensity and the duration of disease history, they may in some way be attributed to the cause of seizures. As for the cervical nervouS lesions, they tended to be more severe in chickens with a longer clinical history. It is, therefore, considered that they might occur secondarily due to repeated convulsions of the cerviclrl portion. Factors leading to the induction of the vascular changes remain to be elucidated. To our knowledge there is no report of pathological lesions comparable to the condition described here.
By the genetic analyses a hereditary cause of the disease, which was controlled by an autosomal recessive gene, was suggested. Among mutations affecting the nervous system of domestic fowl reported previously, 4 types of abnormalities, shaker fowl (Scott et ai., 1950) , jittery in the chick (Godfrey et al., 1953) , vibrator in turkeys (Coleman et ai., 1960) and paraxysm in fowls (Cole, 1961) , were due to a sex-linked recessive gene and all but the vibrator were lethal. 3 other types of disorder were reported to be due to an autosomal recessive gene. However, 2 of them, pirouettes in chicks (McGibbon, 1974) and shaker-2 in chicks (McGibbon, 1981) , differed from the present case in their behaviour or survival time. The disease described here was somewhat similar to a mutant in Fayoumi chicks (Crawford, 1970) with the exception of the seizure pattern, which bore a certain resemblance to grand mal epilepsy in man.
Although further studies will be required to clarify a correlation between the induction of seizure and nervous lesions, it seems that this condition will serve as a potential animal model for hereditary nervous disorders in man and other animals. 
